
Everything at Hand
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Turck has optimized THT assembly at its Halver production site  
with two pick-to-light systems

For PCB assembly, manufacturers often rely on SMD 
technology (surface-mounting technology) as this 
process is fully automated. However, as soon as wired 
electronic components have to be fitted, alternatives 
such as the THT process (through hole technology) are 
used. Components here are inserted through contact 
holes in the board, which even today still requires 
manual assembly work. To accomplish this, employees 
place the individual electronic components on boards 
and use a soldering wave unit to form a permanent 
connection with the PCB track. 

Depending on the size of a board and the number 
of components to be fitted, this assembly process can 
be very complex. Royonic assembly tables are there-
fore frequently used in the THT assembly of PCBs to 
ensure process safety and quality. This is also the case 
in the THT assembly at Werner Turck GmbH in Halver. 

The Royonic assembly table shows the employee 
where to fit particular components by means of light 
indicators. Normally 8 to 15 similar boards are posi-
tioned in a transport frame. Each time a component is 
inserted, the employee presses an acknowledgement 
button on the table. 

Cost and process optimization
Production processes undergo regular examinations at 
Turck as part of its practiced CIP process. The process 
specialists in Halver calculated that employees spend a 
total of 240 hours a year just pressing the acknowl-
edgement button. The fact that the frames with the 
boards had to be lifted manually by the employees to a 
conveyor belt for the soldering wave unit was also not 
efficient. There was a lot of overall potential for 
increasing the efficiency of the THT assembly process. 

Employees at the new 
pick-to-light workplaces 
work more ergonomically 
and with greater 
concentration



29 | 

For Alexander Kohlhaas, expert in manufacturing 
technology in Halver, it was clear that the Royonic 
assembly tables were not the optimum solution for the 
boards with up to 15 components. The decision to 
implement a pick-to-light solution with system 
components from Turck was one of the initial ideas. 
The transport of the frame also had to be automated, 
which eliminated the need for employees to carry the 
frames and also optimized manufacturing. As such, it 
was no longer necessary for logistics processes such as 
the restocking of components to interrupt assembly, as 
these could be carried out by the logistics employees. 

System solution from Turck Mechatec
Together with Natalie Krumme, at that time a micro-
technologist trainee, Kohlhaas developed the idea of a 
THT workplace based on a pick-to-light system. After 

The assembly process 
optimized with pick-to-light 
results in a considerable 
increase in production at 
the workplaces at full 
capacity. 
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Q U I C K  R E A D

Greater ergonomics, faster processes and lower 
costs – this is the result of a process optimization 
that Turck has implemented for its Halver site for 
the manual assembly of electronic boards. Instead 
of using the previous Royonic assembly tables, 
employees assemble the boards on two pick-to-
light workplaces. The new solution was planned 
and implemented by Turck subsidiary Mechatec 
in close cooperation with the Halver production 
planners.
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manual mounting and order picking. Mechatec could 
therefore draw on the automation specialist’s exten-
sive wealth of experience for the system planning and 
combine the optimal individual components with 
software specially developed for the THT application in 
Halver. The software not only controls the process but 
also measures the productivity of the THT assembly 
and visualizes it via a separate monitor. The data is 
logged so that any further optimizations can be 
identified during later analysis. The hardware used on 
the new assembly stations includes two HMI/PLC 
systems, a BL67 I/O station, as well as various sensors 
and light buttons together with the connection cables. 
Today, the employees stand in front of two ergonomi-
cally designed pick-to-light shelving systems which are 
provided with up to 48 compartments for holding the 
components to be assembled.

 
Efficient assembly process 
An assembly process starts with the insertion of the 
empty boards into the frame carrier. The large HMI/PLC 
screens visually indicate the individual work steps and 
the next component to be fitted, with the location and 
the assembly position on the board. The display on the 
monitor also serves as a work instruction at the same 
time. This eliminates the need for any training time 
and enables production employees to be deployed 
more flexibly. Besides the display on the monitor, an 
activated light indicates the shelf location from which 
the employee has to take the current component to be 
fitted.

After the employee has fitted the component on 
the board, she confirms this operating step by touch-
ing the capacitive pick-to-light sensor and the visual-

the Halver production planners had defined the 
functional and ergonomic requirements of the applica-
tion, Turck subsidiary Mechatec got on board. Turck 
Mechatec offers complete electrical system solutions 
to meet customers’ specifications, from the planning 
stage to handing over a turnkey solution. From the 
requirements profile, the Mechatec specialists worked 
out and implemented a system solution that was both 
ergonomic and cost-optimized. 

With its pick-to-light solutions, Turck has already 
provided several customers with workplaces for 
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Turck’s BL67 I/O system processes and controls the signals of the plant and communicates with the IPC via Modbus TCP

The employees confirm 
the removal and fitting 
of the components by 
touching the capaci-
tive sensor light
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Initial training unnecessary: 
The image on the display 
gives precise instructions for 
inserting the next compo-
nent, and the sensor light 
indicates its storage location



frames with the boards to the employees. They just 
have to push the frame a short distance until it is 
picked up by the conveyor belt and transported to the 
soldering wave unit. All necessary preliminary work for 
assembling new products can now be carried out 
externally by the work scheduling unit. The entire 
process is described and defined in a CSV file. The 
production planners can also define whether the 
workplace is to be used by one or two employees in 
order to shorten the throughput time for the products. 
As soon as the new product is started, it is only 
necessary to load the CSV file together with the images 
into the IPC and the BL67 station. In the future, 
solutions can also be linked to the new inventory 
management system without any major effort.

Conclusion
The initial experience has shown that the assembly 
process optimized with pick-to-light results in a 
considerable increase in production at workplaces at 
full capacity. The soldering wave unit is now continu-
ously and evenly utilized. Any process interruptions, as 
was previously necessary for refilling components, 
have largely been eliminated. The error rate could also 
be reduced as the interruptions are generally error 
sources in the assembly process. The investment in the 
optimized equipment will pay for itself very quickly. 
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ization on the monitor indicates the next assembly 
location. The pick-to-light sensor indicates on the shelf 
locations the next component to be taken. Once the 
boards are complete, the employee pushes the frame 
to the conveyor belt. The frames with the assembled 
boards are automatically moved via the conveyor belt 
to the soldering wave unit and then back to the 
workplaces. Here the employee takes out the fully 
assembled and soldered boards and refills the frame 
with empty boards for the next operation.

Concentration on essentials
The shelves are designed so that they can be refilled 
from the back with new components without inter-
rupting the assembly operation. This relieves produc-
tion workers from logistics tasks so that they can 
concentrate on the actual assembly operation. The two 
shelving systems are also an advancement in terms of 
ergonomic design. Instead of having to lift the compo-
nent frame weighing approximately eight kilos from 
the belt for assembly, a conveyor belt now moves the 
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T U R C K  M E C H AT E C

Turck Mechatec offers complete electrical system 
solutions to customer specifications for all areas 
of industrial automation. As a service provider, 
the Turck subsidiary places great importance on 
customer service. At the same time, the company 
is so flexible that it can complete its individual 
tasks promptly and efficiently. The essential factor 
for success is the close analysis of customer 
requirements and operating conditions. Any 
existing components are integrated upon 
request; new components are selected carefully. 

Productivity and other 
production parameters 
are visualized on an 
additional monitor

Both shelving systems can be filled with new components from the back without interrupt-
ing the production process



konnte, ist der ressourcenschonenden und außerge-
wöhnlich schlanken Architektur des Betriebssystems zu 
verdanken. 
 Turck hat zunächst fünf TBEN-S-Varianten im 
Programm: Geräte mit jeweils vier digitalen Ein- und 
Ausgängen, mit acht digitalen Eingängen inklusiv 
Modul- oder Kanal diagnose, mit acht digitalen Ausgän-
gen sowie mit acht universellen digitalen Ein-/Ausgän-
gen (TBEN-S1-8DXP). Letztere stellt sich selbsttätig auf 
die jeweils benötigte Konfiguration ein. Die Ausgänge 
der Module schalten zum Teil einen Strom von bis zu 
2 Ampere.
 Im Lauf des Jahres 2015 werden neben den fünf 
Digitalmodulen  auch analoge Geräte und ein IO-Link-
Master folgen. Der Clou der Version mit vier Analogein-
gängen (TBEN-S2-4AI) ist, dass jeder Eingang nicht nur 
als Spannungs- oder Stromeingang konfiguriert 
werden kann, sondern auch PT100- oder Thermoele-
mente angeschlossen werden können. Der Kunde kann 
so mit  einem Gerät bis zu vier alternative Module 
ersetzen. Bislang hat man in Applikationen, in denen 
verschiedene AI-Signale vorkommen, mehrere Module 
einsetzen müssen. Bei der typischen Vier-Kanal-Granu-
larität blieben daher oft viele Kanäle ungenutzt. Mit 
dem universellen Analog-Eingang der TBEN-S kann die 
gleiche Applikation künftig mit deutlich weniger 
Modulen und damit auch zu geringeren Kosten 
realisiert werden. Eine Variante mit vier IO-Link-Ports 
rundet die Angebotspalette ab.

Komplexität reduzieren
Die klassischen Multiprotokoll-Vorteile, die Turck 
bereits seit zwei Jahren in immer mehr I/O-Lösungen 
einsetzt, gelten auch für die TBEN-S-Familie. Kunden, 
die unterschiedliche Ethernet-Protokolle einsetzten, 
reduzieren mit Multiprotokoll-Geräten effektiv die Zahl 
der vorzuhaltenden Gerätevarianten. Maschinenbauer, 
die ihre Maschinen sowohl mit Rockwell-Steuerungen 
(EtherNet/IP) als auch mit Siemens-Steuerungen 
(Profinet) anbieten, können mit Multiprotokoll-I/O-
Geräten eine einheitliche E-Planung für zwei Maschi-
nen-Versionen verwenden. Mit den Geräten der 
TBEN-S-Reihe gilt dies nun selbst bis zur untersten 
I/O-Ebene. Darüber hinaus gibt es Kunden, die Multi-
protokoll-Module in der klassischen Automatisierungs-
technik an Steuerungen mit Profinet oder EtherNet/IP 
verwenden. Ihre Mess- und Prüftechnik in der Quali-
tätssicherung nutzt aber PC-basierte Systeme. Hier 
können dank Modbus TCP die gleichen Module wie in 
der Fertigung eingesetzt werden. 

Ausblick 
Die Schlagzahl in der Halbleiterbranche ist hoch. Alle 
paar Monate kommen neue Chip-Generationen auf den 
Markt. Seit Turck 2012 die erste Multiprotokollgenerati-
on vorstellte, sind schon zwei Mal leistungsfähigere 
Chips in die Geräte eingebaut worden. Mit der 
beschriebenen Strategie wird es daher nicht allzu lang 
dauern, bis Turck die nächste Chip-Generation in 
seinen Geräten verbauen kann. 

Die neuen Analog-Module zeigen sich bei den Eingangs-
signalformen besonders flexibel

»Die Gehäuselänge der 
Geräte entspricht eins 
zu eins der Schutzfeld-
höhe. Ohne diese 
Eigenschaft hätte man 
die Lichtgitter hier 
nicht einsetzen 
können.«

Uwe Binder, 
Löffelhardt

more@TURCK 1 | 2016 12 | 13

www.r f id - ready.de | www.r f id - ready.com

Your Source for RFID Technology News


